Introduction
In the arena of valuation, the fanciful claims about the dethronement of the champion (a.k.a. NPV) by the concept of economic value added (EVA ® ) have been greatly exaggerated, and it would be premature and unwise to abandon our reliable and trusted NPV.
1 Young and O'Byrne (2001) write: "The basic ideas behind EVA are not new. EVA is essentially a repackaging of sound financial management and corporate finance principles that have been around a long time." 2 As a management tool, EVA ® may have some merit in improving the motivation of managers as suggested by empirical evidence, but in valuation, the relevance of EVA ® is highly questionable. 3 The idea of EVA ® is seductive because it purports to provide an assessment of performance at any given point in time. However, we cannot use book values in valuation because fundamentally, valuation is based on market values. EVA ® is simply an interesting algebraic 1 . See Stewart (1991, pg 345) . "The FCF method must be dethroned. Make way for the new king of value planning: EVA." For an introduction to the two competitors in the valuation contest, see Stewart (1991, pg 307) For a more serious challenge to the conventional positive NPV rule, see Dixit & Pindyck (1994, pg 6, 136) and McDonald (1998) , but that is another story. Also, see Ross (1995) and Stulz (1999) 2 . See Young & O'Byrne (2001, pg 5) 3 . The EVA ® model may have uses in other areas, such as performance management, incentive schemes and allocation of capital in multi-division firms, but not in valuation. For anecdotal evidence about the effectiveness of EVA ® , see Ehrbar (1998) . Biddle, G. et al (1999) review the empirical evidence on the use of EVA ® in both valuation and incentive compensation.
For a critical assessment of economic value added, see Velez (2000) . Goetzmann & Garstka (2000) review the historical development of measures for corporate performance.
In the context of valuation, economic value added is a concept with much form rather than substance. See Young & Byrne (2001, pg 5 .) Goetzmann & Garstka (2000) remark that "EVA does not address the inter-temporal nature of the valuation problem." rearrangement of the standard cash flow model in terms of parameters from financial statements.
If EVA ® is simply an algebraic rearrangement, why have people accepted the EVA ® model so readily? 4 It has much appeal because it can be estimated from the usual financial statements and it meets the desire to account explicitly for the cost of equity capital. Analysts wish to estimate the "score" at the end of any year and provide an assessment of the progress of the project at the end of any year.
Unfortunately, the use of the beginning book value of equity does not make EVA ® a market-based metric for valuation purposes, and the inadequacy is further compounded by the fact that the profiles of the residual incomes can be affected by the schedule for accounting depreciation. 4 . The use of some form of residual income measure may be effective in enhancing the motivation of the managers and improve performance, although from the point of valuation it is not appropriate. See the remark by Zimmerman as quoted in Biddle et al (1999, pg 18) 5 . Stewart (1991, pg 344) writes: "…the process of projecting and discounting EVA to estimate value automatically has produced a series of EVA targets for management…".
However, given the multiplicity of possible profiles for the residual income, which one should management choose? Based on what criterion?
6 . We will not discuss the adjustments that are required for the practical implementation of a system for calculating economic value added. Some of the methods are proprietary. Nor will we examine all of the related issues involved in converting accounting figures into cash flow figures. See Velez (2000) A recent comprehensive reference is Young & O'Byrne (2001) . Also see Biddle et al (1999) For a detailed numerical example with taxes on the equivalence between the discounted cash flow (DCF) method and the residual income (RI) model, see Tham (2001) 7 . One is reminded of the old and well-known joke. If you ask a mathematician (or a small child) for the answer to two plus three, she will quickly answer five; if you ask a management The note is organized as follows. In Section One, I will briefly some of the properties of the residual income model. In Section Two, I will examine a simple model with zero NPV and no taxes. 10 The model with zero NPV will help in focusing on the key issues in assessing the usefulness of economic value added as consultant for the answer to the same question, she will pause and then politely inquire: what would you like it to be, Ms?
8 . In the literature, distinctions are drawn between "residual income" and "economic value added". For ease in exposition, I will use the terms "residual income" and "economic value added" interchangeably because the distinction does not matter with all-equity financing. See Figure 1 in Biddle et al (1999) , pg 20) 9 . See Copeland (1988, pg 447) . "..book value leverage, can be ruled out immediately as being meaningless." In practice, the usual assumption is to assume that the M & M world is a reasonable description of reality, and the book values are close approximations to the corresponding market values. With this assumption, we can apply the formulas from the M & M theories.
If in the estimation of economic value added, we also assume that in each period, the book values are close approximations to the market values, the current critique would lose its bite. However, with accounting depreciation, it would be coincidental indeed if in each period, the book values were to be close to the market values. 10 . If the NPV is zero, it means that the market value is equal to the initial invested capital (or book value of equity.) In other words, the market valued added (MVA) is zero. If the NPV is positive, it means that the MVA is positive. See Young & O'Byrne (2001, pg 29) The absence of taxes does not affect the substantive conclusions presented in the paper; it only simplifies the calculation of the appropriate cost of capital.
an appropriate criterion for valuation. In Section Three, I will discuss a more general model with positive NPV. The detailed spreadsheet model for the project with zero NPV is given in appendix E.
Section One: Using book values to derive economic values
In any year n, two non-cash flow items, namely the net income in year n and the book value of equity at the beginning of year n, are used to derive a measure of economic value. 11 As we all know, the concept of valuation is a forward looking concept, that is, the value today of a stream of future cash flows to equity is the discounted value, at an appropriate risk-adjusted discount rate, of the future streams of cash flows to equity. 12 The book value of equity, based on the accumulated retained earnings, has no relevance for the calculation of how much someone is willing to pay to obtain the right to the future stream of cash flows.
Before we critically assess the conceptual foundations of residual income, it may be useful to review the basic idea of residual income. 13 The residual income is derived from the cash flow to equity (CFE) or dividend payment model.
Using identities based on clean surplus relations, the CFE model can be rewritten in terms of the residual incomes. In year n, the residual income is defined as the difference between the net income for the year and a charge for equity, based on the book value of equity at the beginning of year n. Since the residual income 11 . The meaning of the term "economic" value may be ambiguous. Here I will take economic value to mean market value.
12 . Usually the appropriate risk-adjusted discount rate is derived in an M & M world. 13 . For further details, see Lundholm & O'Keefe (2000) model is simply a rearrangement of the CFE model, 
Properties of the residual income model
What are the properties of the residual income model? At the end of year n, the net present value of the future cash flows to equity is equal to the book value of equity at the end of year n plus the discounted values of the future residual income.
PV(CFE), year n = book value of equity, year n + PV(future residual incomes)
Let us compare the rules for project selection with the conventional positive NPV rule and the residual income approach. With the conventional NPV rule, the first step is to determine the appropriate risk-adjusted discount rate.
Using the discount rate, a project is acceptable if the NPV is zero or positive and it is rejected otherwise. Notice that the conventional NPV rule is razor sharp. Thus, if the NPV is positive 0.0001, and we wish to follow the rule, then the project is acceptable. What is the value creation with a project that is just barely above zero?
The value creation is zero and the project generates cash flows just sufficient to meet the opportunity cost of capital.
What is the equivalent rule with the residual income model? As stated before, at the end of any year n, the PV of the stream of cash flow to equity is exactly equal to the NPV of the stream of residual income. 17 Consequently, the NPV of the residual income must also be zero.
17 . In the tables of Appendix C, we verify that this is true for all four depreciation scenarios.
Suppose at the end of year n, the present value of the cash flows to equity is zero. That is, at the end of year n, the market value of equity is equal to the book value of equity. Then the present value of the future residual incomes is zero. Thus, for a project with zero NPV, if the residual income in some years are positive, then the residual incomes in other years must be negative in order to obtain a zero NPV. , the profile of the residual income is directly dependent on the depreciation schedule. The major problem is that since the profile of the residual incomes is dependent on the depreciation schedule, which is based on tax regulations (and is arbitrary at least from the point of view of valuation), the interpretation of the profile of the residual income becomes problematic. We are led to ask the following question: can we structure the depreciation schedule in such a way that the profile of the residual income is manipulated?
In the following example, we will assume a simple project that requires an initial investment in machinery of 1,200 at the end of year 0. The life of the project is five years and the economic life of the machinery is assumed to be 12 years. We assume that the best estimate of the market value of the machinery at the end of year 5 is 700. For simplicity, to avoid the complications of debt financing, we will assume all-equity financing and no taxes. The required return on unlevered equity is 15%. 21 We assume that the annual revenues are constant and we have chosen the value for the annual revenues to be 254.2 to give a NPV of zero. Furthermore, there is no reinvestment in the project. 
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Straight line Depreciation:
In the first scenario, we assume that the depreciation is straight line and the annual value of the depreciation is 100. That is, in any year n, the depreciation is equal to a fixed amount of the value of the investment at the beginning of the year.
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Constant Rate: In any year n, the depreciation is equal to a fixed percentage of the value of the investment at the beginning of the year. If the depreciation rate is constant at 10.2% per year, at the end of year 5, the final terminal value of the machinery will be 700.
Increasing Rate: If the depreciation rate is 9.2% in year one, and this depreciation rate increases each year by 0.5%, at the end of year 5, the final terminal value of the machinery will be 700.
Decreasing Rate: If the depreciation rate is 8.2% in year one, and this depreciation rate decreases each year by 0.5%, at the end of year 5, the final terminal value of the machinery will be 700.
Now each of the four depreciation scenarios will give a different profile for the future residual incomes. The detailed tables for the estimation of the tables and graphs are given in Appendix C. Thus, we can see clearly the relationship between the profile of the residual income and the rate of depreciation.
24 . The straight line depreciation is equivalent to an increasing rate of depreciation over the life of the project.
residual incomes for the zero NPV project under the four scenarios for depreciation are given in appendix C.
The graph of the four residual income profiles is shown below. The example clearly shows that the interpretation of the value of the individual residual income in any particular year is problematic at best. What we could do is estimate the present value of the future residual incomes at the end each year. But if we do this, we will simply obtain the present value of the cash flows to equity at the end of each year.
In Table 3 , we show the change in the residual income from year to year.
Wit h the straight line depreciation schedule, the annual change in the residual 26 . With a judicious specification of the schedule for accounting depreciation, it is possible to obtain a profile for the residual income that begins with positive values followed by negative 16 income is constant at 15. With the other three depreciation schedules, the change in the residual income declines over the life of the project. Table 5 , the residual income profiles change. 27 . In Section One, we had noted that with zero NPV projects it is impossible to obtain only positive values for the residual income. That is, if the residual income is positive for some years, then to obtain a zero NPV, the residual income in other years must be negative. To examine the effect of the depreciation scenarios on the profiles of the residual income, we show the annual change in the residual income profile. The fact that the residual income profile is dependent on the depreciation schedule means that the residual income profile is open to manipulation in order to achieve the desired residual income profile. Next, we conduct a sensitivity analysis with two degrees of freedom by deriving a set of residual income profiles for different depreciation rates. The two degrees of freedom are: the amount of depreciation in the first year and the constant depreciation rate in the subsequent years.
To ensure that the residual income is positive in the first year, we set the amount of depreciation in the first year to 100 and decrease this value in steps of 10. For a given amount of depreciation in the first year, we can determine the constant depreciation rate in the subsequent years.
The graphs of the sensitivity analysis are shown below. The detailed tables are given in Appendix D.
Graph 3: Residual Income Profiles for different depreciation rates.
All of the residual income profiles have positive values in year 1. See Table D5 .
With a depreciation amount of 100 in year 1, and a constant rate of depreciation of 0.94%, the change in the residual income is always positive. Only with a depreciation amount of 40 in year 1, and a constant rate of depreciation of 1.41%
Residual Income Profiles
is there a negative residual income in year 2.
Graph 4: Change in the Residual Income for different depreciation rates.
The change in the residual income in year 3 through year 5 are quite close to each other. See Table D6 .
Conclusion
Since the residual income model and the cash flow model give the same value at any point in time, a proponent of the residual income model may assert that it does not matter which model is used for valuation. From a purely algebraic point of view, it is true that the two models are equivalent. At a minimum, the current analysis and discussion has shown that from a conceptual point of view, in valuation, the residual income model is not superior to the cash flow model. The champion NPV is unfazed by the new arrival in the arena of valuation.
As a tool in the ring of management, EVA ® may have some importance, but in the crucial arena of valuation, EVA ® does not stand a chance against the current champion. In spite of all the hype in the media, the new kid is simply an alter-ego.
APPENDIX A
In this appendix, we will use simple algebra to show the derivation of the residual income model from the CFE model. In addition, we will show the relationship between the market value of equity, the book value of equity and the rate of accounting depreciation. The notation is based on Lundholm & O'Keefe (2000) . See Lundholm & O'Keefe (2000) for further details.
For simplicity, I will use a cash flow with three periods. Let D n be the dividends in year n. Initially, assume that there is no debt financing and ρn is the required return for unlevered equity in year n.
Let α n = 1/(1 + ρ n). Then assuming clean surplus relations, we have
where SEn is the book value of the shareholders' equity in year n and NIn is the net income in year n.
Define the residual income in year n as the difference between the net income in year n and a charge for equity based on the book value of equity at the beginning of the year.
RI n = NI n -ρ n *SE n-1 (2)
Substituting line 2 into line 1, we obtain that D n = RI n + ρ n *SE n-1 + SE n-1 -SE n (3a)
D n = RI n + SE n-1 /α n -SE n (3b)
The cash flow to equity (CFE) is the annual dividend payments plus the terminal value at the end of year 3. The present value of the CFE is:
PV(CFE) = α 1 *D 1 + α 1 *α 2 *D 1 + α 1 *α 2 *α 3 *D 1 + α 1 *α 2 *α 3 *TV (4) where TV is the terminal value in year 3.
Substituting line 3b into line 4, we obtain + α 1 *α 2 *α 3 *TV (5) Rearranging, we obtain PV(CFE) = α 1 *RI 1 + α 1 *α 2 *RI 2 + α 1 *α 2 *α 3 *RI 3 + SE 0 -α 1 *SE 1 + α 1 *SE 1 -α 1 *α 2 *SE 2 -α 1 *α 2 *SE 2 -α 1 *α 2 *α 3 *SE 3 + α 1 *α 2 *α 3 *TV (6)
Since the terminal value at the end of year 3 is the same as the value of the shareholder's equity at the end of year 3, we can simplify line 6 as follows.
PV(CFE) = SE 0 + α 1 *RI 1 + α 1 *α 2 *RI 2 + α 1 *α 2 *α 3 *RI 3 (7)
More generally, at the end of any year n, the PV of the stream of cash flows to the equity holder is equal to the PV of the stream of residual incomes (plus the book value of equity at the end of year n)
APPENDIX B: Relationship between the market value of equity, the book value of equity and accounting depreciation with no taxes and no debt financing
At the end of year n, the following relationship holds between the market value of equity at the end of year n and the market value of equity at the end of the previous year n-1.
where V n the market value of equity at the end of year n, V n-1 is the market value of equity at the end of the previous year n-1, and D n is the dividend payment at the end of year n.
Similarly, at the end of year n, the following relationship holds between the book value of equity at the end of year n and the book value of equity at the end of the previous year n-1.
where SE n is the shareholders' equity at the end of year n, SE n-1 is the shareholders' equity at the end of the previous year n-1, NI n is the net income at the end of year n, and D n is the dividend payment at the end of year n.
Also, at the end of year n, the net income is equal to the annual revenues in year n less the deduction for depreciation.
where R n is the revenue in year n and G n is the deduction for accounting depreciation.
Substituting line 10 into line 9, we obtain,
Now suppose the book values in year n and n-1 are equal to the market values in year n and n-1, respectively. Then comparing line 11 with line 8a, we can deduce that the following relationship must hold. That is,
That is, in year n, the difference between the revenues and the accounting depreciation is equal to the return on the equity value at the beginning of the year.
With accounting depreciation, it will be pure coincidence if the equality in line 12.
Thus, it would be pure coincidence if the book values of equity were equal to the corresponding market values of equity.
APPENDIX C
Residual Income Profiles for the different depreciation schedules, with zero NPV project 
Year of the Project
Residual Income
Decreasing Rate, -3% To avoid circularity in depreciation scenario (3), set the depreciation scenario to straight line, and value copy the relevant cells from Line 139 in the equity schedule.
Scenario Selection for Depreciation
Number Column # > Cell H124 in year 5 is equal to the annual revenues less the equity charge and less the liquidation value.
The purpose of this duplicate cash flow statement is to avoid the circularity for depreciation scenario 5. 
Equity Schedule with market value
